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( This is Lhe thirtieth in a :.eries of inlornmLl prOgr%,-ss rt portt submintted

() -.- in partial fulfillment of tile contract. It constitutes the sixth monthly report

on tile "-' ont -, .- intinuntion of the original 2-year program. It was written

SC/oby H. B. S3etterlund whi w-i: uupurvised by A. Rubin.

I. OBJECTIVFS

A. T- study the streoc-corrosion characteristics of l8*-nickel manrýing

r--tel with r,,pe-,t tjmpositioni[ variation.

B. TI- study tht- ::ect of environmental temperature on the rate or

.. ',35-,K;TrOSi~ln crcking in three alloys: 18%-nickel maraging steel, a low-

alloy martensitic steel and u hot-worked die steel.

('. i'• study ts. I.•ctro~otentiai changes occurring in 18%-nickel

- :•,., iuririn str'usc-oorr-soion exposure, and the effect of applied

SII. WORK PROGRESS

A. COPOSITIOI:aL VARIATIO14

In .rdhjr t= StLu.y the,:its of cmpoasitional variation, four

Sheats )I f34--nmi in zi tu.ei wert, obtained from three vendors. It was

f1lt 1"* ts ,f un., izi s:•.u7tio with the heats previously tested,

Sr,.prcn" the "or:.•itr.>nat raing•. .of material AlIder present commercial production-,
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Particular attention is centered around the 250 k8i yield strength level, where

the 18% nickel mraging steel appears to have the greatest interest. The chemlial

analysis of these materials are shown in Table 1, group b, and the mechanical

properties In Table 2, group b.

These four heats along with conventional alloys (group c, Tables

1 and 2), are being tested in the three environments that caused the most rapid

failures in the previous years work. These are: (1) aerated distilled water,

p (2) aerated 3% N&Ci solution, and (3) 140°F water saturated air. Three replicate

tests are being conducted for each test condition, using beam specimens stressed

elastically to 75% of the yield strength, as well as plastically deformed U-bend

specimens. As shown in Table 3 most all of these specimens have failed. The

only maraging steel in the present series to resist cracking in the ambient

distilled and salt water environments has been the 180 ksi yield material,

tested at T5% of yield strength. However, even this alloy has tested in the

plastically deformed condition. All maraging steel specimens have failed in the

140OF water saturated air environment. Complete data showing failure times will

be presented in the next quarterly report.

B. ENVIRONMENTAL TEKPERAIJRE

In order to assess the effects of environmental temperature, bent-

beam and U-bend specimens were tested in distilled water environments controlled

to 120 and 160 0 F. All U-bend specimens in both environments have failed except

for the low-alloy steel tempered at 11000 F. Environmental temperature was found

to have a large effect on the failure time of maraging steel with the susceptibility

doubling for every 18°F increase in temperature. These data will be shown in

detail in the next quarterly report.

C. OThER WORK

Center-notch specimens have been employed to date to determine

(1) the critical crack growth energy (Gc), (2) the effect of stress on failure

time, and (3) the effect of solution pH on failure time. Crack growth energies

measurements are complete except two heat-treat conditions for the hot-worked

die steel and are listed in Table 2. The stress-intensity factor, K, was
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found to have a larg effect on failure time of waging steels. Conversely#

solution VE over the range 3 to 11 ws found to have little effect on failure

time of nareging steels at constant K values. These data vill also be shomi

in the next quarterly report.

Coating evaluation tests on iwaging steel are still under way.

No failures have occurred since the last quarterly report.

It has been decided that U-bend specimens be utilized to measure

the effects of applied potential on failure time of maraging steel. 7hese

tests will constitute the major effort during the final quarter of the

contract period.

CRPORATION

Materials Engineering Department
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